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were collected over the 2θ range 4-50 o on a Philips X'pert diffractometer using Cu-K α radiation (λ = 1.5418 Å) at 40 kV and 40mA.
Synthesis of H 8 L.
To a mixture of 4,4',4'',4'''-tetrabromotetraphenyl methane (0.636g, 1.0mmol), 3,5-di(ethoxycarbonyl)phenylboronic acid (1.6 g, 6.0 mmol) and Cs 2 CO 3 (1.792 g, 3.0 mmol) in EtOH (40 cm 3 )
under N 2 was added Pd(PPh 3 ) 4 (0.023 g, 0.02 mmol). The mixture heated with stirring at 80 o C for 3 days under N 2 .The resultant mixture was evaporated to dryness, extracted with CHCl 3 and dried over MgSO 4 . The solution was evaporated to dryness and the crude product was washed with EtOH and hydrolysed by heating in aqueous 2M NaOH at 100 o C overnight. The solution was filtered and the filtrate acidified with 36% HCl (Scheme 1s) to precipitate the product as a white solid. Single crystal X-ray diffraction data for NOTT-140 were collected at 120(2) K on Beamline I19 at Diamond Light Source. The crystal structure was solved by direct methods and refined by difference Fourier techniques and using the SHELXTL software package. 1 Hydrogen atoms on the ligand were placed geometrically and refined using a riding model. The hydrogen atoms of coordinated water molecules could not be located, but are included in the formula. The unit cell includes a large region of disordered solvent molecules, which could not be modeled as discrete atomic sites. We employed PLATON/SQUEEZE 2 to calculate the contribution to the diffraction from the solvent regions and thereby producing a set of solvent- or 283 and 293 K using a temperature-programmed water bath on an IGA-003 system (Hiden Isochema, Warrington, UK) at the University of Nottingham under ultra high vacuum in a clean system with a diaphragm and turbo pumping system. Ultra-pure plus grade (99.9995%) H 2 , CO 2 and CH 4 were purchased from BOC and purified further using calcium aluminosilicate and activated carbon adsorbents to remove trace amounts of water and other impurities before introduction into the IGA system. Powder samples were loaded into the IGA and degassed at 100 °C and 10 -10 bar for 1 day to give the desolvated samples. In a typical procedure, ~80 mg of dry sample was used for the measurements. The density of desolvated sample used in buoyancy corrections was 1.70 gcm -3 for the complex in this study. This was estimated from the crystallographic density of the desolvated sample and PLATON/SQUEEZE 2 result. The density of bulk H 2 at 77 K in the buoyancy correction was calculated by the Redlich-Kwong-Soave equation of state of H 2 incorporated in the IGASWIN software of the IGA system. The density of liquid H 2 at the boiling point (0.0708 g cm -3 ) was used for the adsorbate buoyancy correction.
N 2 and Ar adsorption data were recorded at 77K (liquid nitrogen) or 87K (liquid argon) ( Figure S5 ) on an Autosorb-1c instrument at the University of Nottingham under ultra high vacuum in a clean system with a diaphragm and turbo pumping system. Ultra-pure research grade (99.9999%) N 2 and high-purity (99.999%)
Ar were purchased from BOC. The BET surface areas and pore size distribution was calculated by using the software (version 1.60) integrated in the instrumentation. Pore size distribution (PSD) data and cumulative pore volume were determined by analysis of the Ar isotherm at 87 K using a non-local density functional theory (NLDFT) implementing a hybrid kernel based on a zeolite/silica model containing cylindrical and spherical pores as implemented in the Autosorb1 software package ( Figure S6 ). (1) where p is the pressure expressed in mbar, n is the amount adsorbed in mmol/g, T is the temperature in K, a i and b j are virial coefficients, and m, n represent the number of coefficients. The values of the virial coefficients a 0 through a m were then used to calculate the isosteric heat of adsorption using equation (2). Q st is the coverage-dependent isosteric heat of adsorption and R is the universal gas constant. 
